In 1748 the Theatrum Comicum was erected in Copenhagen; after several extensions and conversions it became the present Royal Theatre in 1874. In 1778 J W Guldbrand was appointed theatre doctor to the former theatre and, ever since, the Royal Theatre has had its own theatre doctor. I took over as the eighth theatre doctor in 1961, succeeding N R Blegvad who had been the first otorhinolaryngologist to act in that capacity. The theatre doctor's primary task is to advise the management in all medical questions at the theatre, in particular relating to working conditions during rehearsals and performances and during the education of the pupils. After Blegvad's retirement, an otorhinolaryngologist was again appointed as theatre doctor, since it is mainly because of vocal problems that a performance has to be cancelled.
The Royal Danish Theatre performs plays, operas and ballets and has academies for all three disciplines; therefore we have arrangements with other medical specialists as advisers. According to the theatre regulations the theatre doctor can decide whether or not an artist is to perform, regardless of the opinion of his own doctor; in practice this never gives rise to conflicts. The artists are unusually good and easy patients; they are practically all extremely conscientious, and nearly always want to perform if it is at all possible.
One of the commonest problems to be tackled is whether a singer with acute disease can take part in an opera performance, especially with acute infections of the pharynx, larynx, trachea and bronchi. As far as the singers on the regular staff are concerned it is a great advantage that we know their physical and mental condition already, but this does not apply to the foreign singers who perform as guests, both in the theatre and elsewhere in Copenhagen; it is an added difficulty in such cases that these travelling singers may have arrived by air in a few houis from a country with a climate entirely different from Denmark's; this is enough to predispose to acute respiratory infections. Even a fair vocal performance in an opera requires that the singer is in good shape, physically as well as mentally.
The first thing to be done is an objective physical examination, relating the findings to the singer's general condition and the difficulty as well as the length of the part. Moreover, if the singer has not been on the stage for some time, he may have a severe attack of stage ftight.
Absolute contraindications to singing are: (1) Violent, acute laryngitis with greatly reddened and swollen vocal cords; if the singer performs in this condition he can risk singers' nodes and bleeding in the cords with long-lasting changes in voice function. (2) Large singers' nodes, especially if acute with reddening and swelling; with small singers' nodes, the singer, especially ifexperienced, can nearly always carry through the performance, particularly if his technique is correct. We have seen very famous tenors who have had extremely irregular vocal cords with singers' nodes, who could nevertheless sing without showing any sign of it. This is important to know; we can only wonder how it is possible to give such splendid performances but this leads us to the question why'some people can sing and others cannot. As we have no medical criteria, we just have to conclude that this is the art of singing. (3) Asthmatic bronchitis in an acute phase, if it cannot be controlled before the performance.
On the other hand, there is in most cases nothing to prevent the singer from performing with moderate acute rhinitis, pharyngitis, trache-itis or mild laryngitis, if his technique and general condition are all right.
We never use a silver nitrate solution for singers, as in our opinion it is too corrosive. If several days are available, the treatment need not differ from the ordinary principles for treating acute respiratory diseases. But if, as happens most often, the singer is not seen until six to eight hours before a performance and the objective examination reveals a condition which, we feel, need not prevent the performance, the following steps are taken: (1) Proetz displacement therapy in the presence of nasal discharge. (2) Argyrol 5% is sprayed into the pharynx, larynx and trachea and, in some cases, also into the nasal cavity. (3) Antitussives are administered. (4) For dryness of the pharynx, lozenges may have to be givengenerally mild lozenges with a merely 'lubricating' effect, for instance the French Suc-Belchique or the English blackcurrant lozenges; frequent gargling and rinsing of the mouth and throat with gruel also has a beneficial and palliative effect.
Heat therapy in the form of short waves, hot dressings or hot inhalations, all of which increase the hyperwmia of the mucous membranes, may be used, but are avoided shortly before a performance.
We are not much inclined to use cortisone preparations, either as local spray or by mouth; it is true that these agents may make the local changes disappear for a time but, on several occasions, the singers have later developed violent infections of the respiratory tract and longlasting changes of the vocal cords.
In a few cases a good effect may be obtained by instillation of Bratt-Kaigen's fluid, which consists of two parts: (1) Argyrol solution 5 %. (2) Basic cocaine 03 g, menthol oil, eucalyptus oil, menthyl valeriana each 1 g, and olive oil 5 g. 04 ml of the first component is mixed in the syringe with 0 1 ml of the second and the vocal cords are sprayed. This makes the swelling of the vocal cords and mucous membranes subside but there is an unpleasant side-effect in that the sensibility of the mucous membranes is reduced, so that the singer no longer has his usual delicate sensation of the vocal function and thus will be more apt to overstrain the voiceand in addition the performance will be poorer.
Often singers ask to have some fortifying injections. Most tonics are given on a nonrational basis. Strychnine is perhaps the most rational one, as it strengthens the tonus of the muscles, including that of the vocal cords; if we use it, we give 05-1 mg subcutaneously half an hour before the performance.
Vitamin B12, cyanocobalamin 01 %, 1 ml intramuscularly has proved empirically to have an excellent tonic effect, both during infections and in ordinary asthenic conditions. In acute infections an injection of ascorbic acid combined with an aqueous solution of vitamin A appears to have a favourable effect.
We advise against tobacco and alcohol in acute infections as these agents cause increased local irritation and hyperemia.
A singer should never be forced to carry through a performance if he himself feels that he cannot but, if it has been agreed that he is to perform, one of the most important things is that the doctor should be present half an hour before the performance opens. The doctor then again makes an objective examination and perhaps gives some slight local treatment by Argyrol spray in the pharynx and a vasoconstrictor in the nose, and perhaps administers one of the injections mentioned. At the same time, the singer is assured that the performance can be carried through and that a doctor is present throughout so that treatment can be given during the intermission and while the singers are waiting in the wings during the performance. After the first intermission the singer hardly ever needs any treatment.
The Royal Theatre in Copenhagen has performances on two stages every night and a doctor is always present.
Singers' Nodes
The acute type of singers' node occurs during a singing performance, either as a result of fatigue, improper technique, acute infection of the vocal cords or, as a rule, a combination of two or three of these factors. Singing with acute laryngitis involves a risk not only of developing singers' nodes, but also of forming new and wrong patterns of voice production which may persist after all the tissue changes of inflammation have disappeared (Brodnitz 1961) . Incidentally, we have several times laryngoscoped healthy singers before and after a great performance. Many of them have exhibited some reddening of the vocal cords and in some cases mild cedema at the site of predilection of singers' nodes. However, these reactions disappear within twenty-four hours. A few singersparticularly basses and baritonesnormally have slightly reddened vocal cords. The acute singers' node nearly always subsides within a week at most, if the voice is rested. The singers should not be told that they have singers' nodes; this will only make them panic. They can be told merely that the vocal cords are overstrained and reddened, that they have to give their voice a rest and present themselves again for examination in four or five days.
During a great vocal effort submucous haemorrhage may occur, as a rule in only one cord but at times in both. The treatment is voice rest. Section ofLaryngology Baker (1962) has pointed out that after the hewmorrhage has been absorbed there is sometimes a prominent vessel, either on the surface of the vocal cord or along the free edge of the cord; in these cases he has removed the vessel by direct laryngoscopy.
The reason why, as a rule, we do not advise voice rest for more than a week is that in our opinion it is not good for the muscles to be inactive for any length of time; this corresponds to the current view that muscles should be immobilized only for the shortest possible period.
Chronic singers' nodes are frequently small, firm, white nodules. Often it is possible, by the aid of stroboscopy, to gain an impression of whether the singers' node is acute or more chronic. Acute nodules showbutlittle alteration in the oscillation pattern, whereas the chronic ones cause more massive changes in the oscillations, corresponding to the greater connective-tissue infiltration in the vocal cords. As a rule, the chronic singers' nodes arise because of a wrong technique or because a singer is faced with efforts beyond the abilities ofhis voice. This may happen, for instance, when a singer wants to change from baritone to tenor. This is an understandable wish, for there is much more money to be earned as a high tenor than as a baritone.
There is some disagreement as to the treatment of chronic singers' nodes. In our opinion, the most important part of the treatment is the task of the singing teacher who must analyse the voice and the singing technique and alter it so that it corresponds to the singer's natural range and strength. In most cases the treatment given by the singing teacher is started immediately after the diagnosis has been made. At times a singer may have to change his or her teacher. This is unpleasant to all concerned but the relationship between the singer and the teacher must be of a nature which makes the singer feel that this particular teacher is the one who understands his or her special problems. To the doctor it is of extreme importance in these cases to contact the singing teacher and to be able to discuss the case with him or her.
Prevention of Vocal Diseases
Prevention of vocal diseases in singers is one of the most important tasks. This preventive treatment starts as soon as the pupil is admitted to the Royal Academy of Music.
The selection, for the Music Academy as well as for the Opera School, is on a purely artistic level. In most cases the medical examination shows no anatomical or physiological findings to prevent education as a singer. As already mentioned, however, we have no objective examination for showing whether a pupil is going to be a great singer. The trained ear is still the best judge of a voice, how it can be developed and which parts the singer can do. During education, singers occasionally change the level of their voice, as development may take a course other than that originally expected. Owing to the plan of education, an opera singer in Denmark seldom appears on the stage until he is in his middle 20s; this is undoubtedly important, for a voice may readily be spoiled if major parts are undertaken too early. Some voice irregularities in the pupils may be traced to disturbance of the mutational change of voice, resulting in settling of the voice at an abnormal pitch (Moses 1963) .
As far as the prevention of acute respiratory infections is concerned, the singers are advised to go in for some kind of sport, especially swimming, partly because it gives a harmonious development of all muscles and a good respiratory technique and partly because the cold baths strengthen the general resistance. The pupils are also told to take a wholesome diet, low in carbohydrate and high in protein.
In the event of repeated acute respiratory infections good results with autovaccine have been obtained. In our opinion it is important to administer eight to ten vaccinations subcutaneously in increasing doses.
Climatic conditions in theatres are usually unfavourable; the air is dusty and of low humidity. As a rule, this cannot be changed but, if the singers are allergic to the dust, desensitization with purified dust extract may be tried. Incidentally, other allergic conditions of the air passages are not uncommon and have to be taken into consideration, if other treatment proves ineffective. For dryness of the mucous membranes spraying the nose and pharynx, as well as the larynx, with Ringer's solution is recommended.
In respect of tobacco and alcohol it is impossible to set up universal rules. There are singers with an excellent tolerance of alcohol as well as tobacco, while others cannot tolerate even a moderate consumption.
The acute stage fright before a performance is a natuial link in an artist's life and it very seldom requires medication, as it can nearly always be managed by psychotherapy.
For female singers we advise against the use of androgenic and anabolic steroids as we have observed many cases of permanent, virilizing voice changes, even after only a short treatment with moderate doses. These virilizing changes should be diagnosed as early as possible. Stroboscopy shows, as an early objective sign, the socalled 'mutational triangle' posteriorly in the glottis. We also advise against the use of contraceptive pills, as we have observed two cases of vocal changes in sopranos, with loss of the two highest tones, after only one week's use. However, these changes disappeared spontaneously one week after withdrawal of the drug (Zilstorff 1965) . Occasionally, we are asked to administer the same drugs to put off a menstrual period until a first night is over. We are very cautious in this respect, as we have seen some cases of edema of the larynx after the use of these agents. Mild aedema and reddening of the vocal cords often occur before and during menstruation but, if the technique is correct, this need not prevent a good achievement.
Alterations in the voice have been observed following intubation anxsthesia, often a loss of high tones or difficulty in equalizing the tones. This cause may easily be overlooked, as the vocal cords may look normal and the singers frequently do not realize that intubation has been carried out during a possibly minor surgical procedure under general anisthesia. Possibly the muscle relaxants used may also be contributory.
Difficulty in singing is common after laparotomy, presumably because of alterations in the respiration. These difficulties soon yield to breathing exercises.
Around the age of 45-50 there is often a critical period for high tenors and sopranos, as they lose pitch. As a rule, they have to accept this and change to parts which do not require such a high pitch of voice. However, a few preserve the height and strength of their voice far into old age.
Mrs M C L Greene
(Department of Speech Therapy, St Bartholomew's Hospital, London) In ordinary circumstances a speech therapist is not called upon to treat singers who are established artists in classical singing, for the simple reason that the teacher of singing is the person best able to carry out any instructions the laryngologist wishes to give. Singing 'professors' speak a very different language from the speech therapist, though the aims in teaching and methods of voice production may be perfectly agreed. The artistic language of the professor and scientific language of the speech therapist can only serve to confuse the pupil who, though expertly taught, has mastered the art of singing largely by imitation of the teacher and 'by ear'. Success in singing is based upon natural physical endowment and artistic gifts, and no amount of insight into the mechanism of voice production will compensate for lack of these. Too carping an attention to detail can destroy the equilibrium of the whole, and the great singer doubtless achieves a perfect mastery of his art far better thiough unscientific and illogical verbal instruction than by a scientific approach which may destroy the really artistic interpretation necessary.
Vocal disorders which follow respiratory infections in successful singers would seem to be mostly due to anxiety and loss of confidence over the possibility of breakdown during a performance. Vocal strain is unlikely to be a cause of disorder. The laryngologist, having treated the infection, is the best authority to advise and guide the patient and teacher as to the length of vocal rest necessary and when public performances may be resumed.
The great majority of ordinary singers whether professional or amateur are imperfectly trained by teachers of singing who have often drifted into their teaching responsibilities by way of piano or organ playing and a love of music and singing. Singing teachers in schools, choir masters in boys' schools or churches, amateurs in ballad, madrigal and folk groups and operatic societies are all at risk of straining their voices. Besides the conventional singers there are the numberless amateur and professional 'pop' groups all hoping to attain fame overnight, make discs and rank in the top ten: the voices of these singers are generally untrained and subjected to acute abuse, since singing engagements are for all-night shows all the week in the dry and smoky atmosphere of public houses and night clubs.
It is these singers with vocal strain that speech therapists treat most effectively. The majority of amateur and semi-professional singers present with vocal strain due both to over use and to wrong use of the voice. There is often a functional overlay, which may be due entirely to anxiety over the voice and loss of remunerative and enjoyable employment, or else the vocal disorder may be a cover for deeper conflicts and anxieties. Sometimes it is difficult to decide which factor predominatesthe organic or the functionaland where the emphasis in diagnosis and treatment should fall. It is here that the experienced laryngologist can be of the greatest help to the speech therapist in making a tentative diagnosis before handing over to the therapist for confirmation and diagnostic therapy. Contact must be maintained between laryngologist and therapist during the course of speech therapy, the therapist keeping the laryngologist informed of progress and taking the patient back for a laryngological check at intervals so that improvement can be confirmed or, if necessary, further
